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H3MEHEHHR IIAPAMETPOB KPOBH BOJIbUIEPOTOrO Ey<D<DAJIO 
ICTIOBUS CYPRINELLUS nPH 3APA5KEHHH 
ICHTHYOPHTHIRIUS MULTIFILIIS 
(CILIATA, OPHRYOGLENIDAE) 

H. 3. TpoMSmjKHii 

H3yqeHH napaMeTpn KpacHOH h 6ejion kpobh 6y(J)(J)ajio npn HXTHO$THpno3e. HfleHTH^HKaipiH 
jieaKOipiTOB ocym;ecTBJieHa no KJiaccH^HKaipm, pa3pa6oTaimoH H. T. HBaHOBOH. y nopa^Keimbix 
I. multifilliis pLi6 BHHBjieHa aScojnoTHan jiHM^oneimH, noHBJiemie b nepn$epHnecKOH kpobh 
6ojibmoro nncjia npoMHejioijHTOB, jieBtiH c^BHr HenTpotJauibHoro pn,n;a, 3HannTejibHbie HapymeHHH 
MOp(|)OJIOrHH KJieTOK KpOBH. 

H3yneHHK) naToreHe3a npn HXTHO$THpno3e nocBHm;eHo 3HawrejiLHoe kojih- 
qecTBo paSoT, npoBe^eHHbix rjiaBHHM o6pa30M Ha Kapne h jiococeBbix (KoMapoBa, 
1975, 1982; IlaHaceHKO, 1977; rojioBan;KHH, AB^octeB, 1979; Nigrelli e. a., 1976). 
PH# HCCJie^oBaHHH cBH3aH c BHHBJieHHeM H3MeHeHHH reMaTOJiornnecKHX noKa3aie- 
jien npn 3a6ojieBaHHH. Bojilhihhctbo aBTopoB (Eayep, 1955; PemeTHHKOBa, 1962; 
TojiOBHHa h ,n;p., 1977; MareppaMOBa, 1977) oTMenaioT CHH^Kemie ypoBHH reMorjio- 
6nHa b kpobh h yMeHBHieHHe nncjia 3pHTpoipiTOB y 6 ojilhlix pi>i6. B jieHKon;HTapHOH 
$opMyjie yBejiHHHBaeTCH ^ojih mohoh;htob h HeiiTpo<|)HJioB h B03pacTaeT a6coJiK)T- 
Hoe hhcjio HenTpo^HJioB (PojioBHHa, 1978). OflHaKo SojiLHiHHCTBo HccjieAOBaTejieii 

H3y x iaJIH KpOBb JIHHIB Ha OftHOH CTa^HH 3a6oJieBaHHH, npn 3HawreJILHOH HHTeHCHB- 

hocth HHBa3HH. HcKjnoneHHeM HBJineTCH pa6oTa XaiiHeca h CnHpbi (Hines, Spira, 
1973, 1974), Ha6jiio,a;aBHiHX ^iraaMHKy noKa3aTejieii KpacHOH h 6ejioii kpobh Kapna 
Ha pa3JiHHHbix aTanax 6ojie3HH. 

B Hanajie 70-x ro^oB b npy^oBtie xo3HHCTBa CCCP 6lijih 3aBe3eHH ceBepoaMe- 
pnKaHCKHe HyKynaHOBbie po,u;a 6y$$ajio Ictiobus , OKa3aBHraecH BectMa BocnpnHM- 
HHBLIMH K HXTH0(J)THpH03y. Sa^aHeH HaCTOHHi;erO HCCJie^OBaHHH HBHJIOCL BHHBJie- 
Hne oco6eHHOCTeii peaKipra KpacHOH h 6ejioii kpobh SojimiepoToro 6y$$ajio 
/. cyprinellus Ha 3apa>Kemie HXTHOtjrrapHycoM, HcnojiL30BaHHe kotoplix no3Bo- 
jihjio 6li on;eHHTi> cTeneHL h xapaKTep naToreHHoro B03,a;eHCTBHH napa3HTa Ha pi>i6y h 
^ ajio 6 li bo3mo>khoctl npHMeHHTL hx ftjm ^HarHocTHKH nepeHeceHHoro 3a6ojie- 
BaHHH. IIocKOJiBKy CBe^eHHH o Mop^ojiornH KJieTOK kpobh 6y(|)$ajio Kpairae $par- 
MeHTapHbi, 6 bijio npe^npHHHTO ee H3yHeHHe. 

MATEPHAJI H METO^HKA 

Pli6 cpe^HeH Maccon 36 r co#ep>KajiH b 75-jihtpoblix aKBapnyMax npn TeMne- 
paType 16—18 ° h e^Ke^HeBHoii cMeHe 1/5 nacTH bo^li. 3apa>KeHHe ocymecTBJiHJiH 

KpaTKOBpeMeHHOH nO^Ca^KOH HHBa3HpOBaHHbIX 0AH0B03paCTHLIMH TpO(j)OHTaMH 
CerOJieTOK, HTO n03B0JIHJI0 nOJiyHHTL BLICOKyiO HHTeHCHBHOCTB HHBB3HH h o6ecne- 
HHJIO CHHXpOHHOCTL pa3BHTHH HXTHO(j)THpHyCOB. KpOBL y pbl6 OTSnpaJIH B pa3Hbie 
nepnoftbi: npn MaccoBOM hx 3apa>KeHHH mojio^bimh Tpo^OHTaMH (okojio 1 tlic. 3K3. 
Ha o^Hy pbi6y — rpynna la); bo BpeMH ,a;o3peBaHHH tpo$ohtob (HH$y3opnH bh^hbi 
HeBoopy>KeHHbiM rjia30M, hx hhcjio 400—600 ok3. Ha o^Hy ptiSy — rpynna 16); 
b npe^JieTajiLHOM coctohhhh (tpo^ohtli noKHHyjin pti6y, c KOTopoii cjih3l cxo^HJia 
kjiohlhmh — rpynna 1b). 


342 




B ontuHOM npy^y ceroJieTOK 6ycJ)cj)aJio HCCJieflOBajm: b OKTflSpe npn TeMnepaiype 
BO ABI 10 — 12° H HHTeHCHBHOCTH 3apa>KeHHH 70—100 TpO$OHTOB Ha OAHOH pbl6e — 
rpynna 2a, b ^enaGpe — npn hht6hchbhocth 3apa>KeHHH 300—400 3K3. (3a6oJie- 
BaHne ajihjiocl c okth6ph) — rpynna 26, b HHBape — p li6 rpynnbi 26, BLi3AopaB- 
jiHBaiomHX nocjie HXTHo$THpno3a, npn TeMnepaiype 3—5° (rpynna 2b). B Kancflon 
rpynne 6lijio He MeHee 15, a b aKBapnajibHbix onbrrax — 11 pbi6. Bcero’nccjieAOBaHo 
95 6ojibHLix n 55 3,n;opoBbix ceroJieTOK. 

napaMeipti kpobh onpe^ejinjiH o6m;enpHHHTbiMH Meio^aMH (T ojioBHHa, 1979). 
JleHKOpHTLI HfleHTH^npnpOBajm C HCnOJIb30BaHHeM KJiaCCH$HKai],HH (JopMeHHHX 
9JieMeHTOB KpOBH, npe^JIO>KeHHOH HBaHOBOH (1970). 

PE3yJIbTATBI HCCJIEAOBAHHH 

y 3/i;opoBbix ceroJieTOK 6oJibinepoioro SytJxJjajio BbinBJieHH cjie^yiomHe KJieTKH 
npoBn: reMon,HTo6jiacTbi, 3pnipo6jiacTbi, npoHopMo6jiacTH, 6a3o$HJibHbie, nojm- 
xpoMaio(j)HJibHbie n oKcmJmjibHbie HopMo6jiacTbi, 3pejibie spnipopHTH, tpom6o- 



Phc. 1. Mop^ojiorHqecKaa KapTHHa KpOBH 3^opoBtix ceroJieTOK 6y$$ajio (yBeji. 90X7). 

1 — MeTaMnejioiwr; 2 — naJiOBKOHnepHbin;^ 3 — cerMeHToflAepHbiH HenTpotJjuji; 4 — 303HHo<i)Hji; s — neHn- 
CTHe KJieTKH; 6 — mohoibit; 7 — 6o:ibiiiott, cpeAHiiii h MaBbifi BHM^omiTbi; 8 — apuTpomiTbi; 9 —tpom- 

6opHTbi. OKpacKa no IlanneHreHMy. 


pHTbl, JIHM^OpHTbl, MOHOIJHTLI, npOMHeJIOIJHTLI, HeHTpOt|)HJIbI H 303HHO(j)HJILI, ne- 
HHCTbie KJieTKH, 6a3o(|)Hjibi, nceBfloOaaotJjHJibi h nceBfl0303HH0(|)HJibi; nocjie^HHe 
Tpn rpynnbi KJieTOK BdpenaiOTCfl Kpaihie pejjKo. KpoBb 6y$(J)ajio hocht jikm^oh^- 
hlih xapaKTep. EoJibniHHCTBo ^opMeHHbix 3JieMemoB kpobh 6y(J)(|)ajio 0Ka3ajmcb 
MOp(|)OJIOrHHeCKH CXOflHLIMH C KJieTKaMH KpOBH flpyTHX BHflOB pbl6, B HaCTHOCTH 
Kapna (pnc. 1). K HanSoJiee cBoeo6pa3HHM no cipoeHHio cJieflyei omecTH neHHCTbie 
KJieTKH. 3 to KpynHbie, 12—21 mkm b ^HaMeipe, oBajibHbie jih6o yjjJiHHeHHLie Jiefi- 


343 


KOipm .1 c chjibho rpaHyjiHpoBaHHoii rojiySoBaTon H,HTonjia3MOH. Haaeraa Ha ajjpo, 
rpaHyjiH co3^aiOT BnenauieHne ero araypHOCTH. PaHee 3th KJieTKH 6bijih oTMeaeHbi 
y HenoTopBix pbi6 HBaHOBOH (1970), XaHHecoM h CnnpoH (Hines, Spira, 1973) 
y napna. 3phtpoh;htbi h jienKOipiTBi 6y$(j)ajio Kpynnee, aeM KJieTKH kpobh 
SoabniHHCTBa bh^ob pbi6. Hhcjio jienKOipiTOB Ha nepBOM ro^y ?kh3hh HeBejiHKo 
n’H3MepaeTca o6bihho HecKOJiBKHMH TBicaaaMH b 1 mkji kpobh. 

IlpH HXTH0(j)THpH03e B KpOBH pbl6 HaSjIIO^ajIH 3HaHHTeJIBHOe KOJIHHeCTBO JieHKO- 
HHTOB, OTJIHHaiOipHXCa no CTpoeHHK) OT THnHHHBIX (j)OpM (pnc. 2). L(HTOnJia3Ma MHO- 



i - i 


Phc. 2. ll3M6H6HHe Mop$ojioriin HeKOTopux KJieTOK KpoBii 6y$$ajio npii nxTiio$Tiipno3e (yBeji. 

90X7). 

1 — npoMMeJion;iiT c BaKyojiH3iipoBaHHbiM HflpoM h pnTonjia3Moii; 2 — MeTaMiieJiopiiT c M03aHHHo obpameH- 
Hoft pnTonJia3Moii; 3 —• MeTaMHeJioijHT c ynaCTKaMH pe3K0 6a30$iiJibH0ii piiTonJia3Mbi; 4 — HeftTpocfcHJi 
c rnnepcerMeHTiipoBaHHbiM fljjpoM; ,5 — 6a3o$HJi; 6 — 303 hho$hji c MeJiKHMH iirojibnaTbiMM rpaHyjiaMii; 
7 — MOHOIJHT C BaKy0JII'I3Hp0BaHH0ft pHT0nJia3M0ft; 8,9 — 6a30$HJlbHblft H nOJIHXpOMaTO$K:ibHblft HOpMO- 
6JiaCTbi; 10 — apHTpopHT b coctohhhh aMiiT03a; 11 — apHTponjiacTima (6e3 r bHnepHbifi apHTpoiprr). Onpacba 

no IlanneHreftMy. 


mx HeiiTpo(j)HJioB HeojjHopo^Ho onpameHa, aacTO BaKyojiH3npoBaHa. BojibnmHCTBo 
mohoii;htob HMejiH BaKyojiH3npoBaHHoe aApo h u;HTonjia3My; HenoTopBie 6 bijih 
npeo6pa30BaHBi b Manpo^arn, ^ocTHraiomHe 30 mkm b ^naMeipe. Cpe^H 903hho<|)H- 
JIOB, HOMHMO HOpMajIBHBIX, BCTpeaeHBI KJieTKH C KpynHBIMH HrOJIBaaTBIMH OpaH5Ke- 
bbimh rpaHyaaMH. Hjjpo BepeTeHOBHAHBix tpom6oh;htob Hepe/jKo pacceaeno Ha RBe 
jjojih. Cpe^H 3pHTpon;HTOB HaSjno^ajica aHH3ou;HT03. 

PeanpHa KpacHon kpobh Ha hxtho(J)thpho3 b aKBapnyMax h ohbithom npy#y 
0Ka3ajiacb pa3jinaHOH (xa6ji. 1 h 2). B aKBapnyMax 3a He/jocTOBepHBiM CHn?KeHHeM 
coAep>KaHHa reMorjioSnHa b rpynne la caejiiOBajio 3HaanTeJiBHoe (P 0.05) no- 
BBimeHne KOHi^eHTpaipm reMoraoSHHa y pbi6 rpynnBi 16 h ocoSeHHo 1b. B npy^y 
npH CpaBHHTeJIBHO HeBHCOKOH, HO npOAOJI>KHTeJIBHOH HHBa3HH Ha6jHOAaJIHCB npH3- 
HaKH aHeMHH (rpynna 2a), KOTopue ocoSeHHo yCHJiHJiHCb 3hmoh, Korjja mrreHCHB- 
hoctb 3apa?neHHa flocTnrjia nHKa (26). CnycTa Mecaii; nocjie 3a6ojieBaHHa, b pe3yjib- 
TaTe KOToporo norn6jio 72% pbi6, y BBi3jj;opaBjiHBaioipHX cerojieTOK (rpynna 2b) 
Hapa^y c hh3Khmh nonasaTejiaMH ynHTaHHocTH npoflOJiraajiH perHCTpHpoBaxbca 
npH3HaKH aHeMHH (ia6ji. 2). 


344 




T a 6 jihi^ a 1 


H3MeHemie reMaTOjionraecKHx ii0Ka3aTejieii 
6ojiLmepoToro 6y$$ajio npn HXTH0(f)THpH03e b aKBapnyMax 


HoKa3aTejib 

Tpynna pbid 

3JJ0p0BaH 

OojibHan (la) 

OojibHan (16) 

OojibHan (1 b) 

reMorjio6nH, r/ji 

84.8+1.9 

76.6 +3.8 

96.9+2.1 * 

101.1 +0.9 * 

TeMaTOKpHT, ji/ji -10 2 

37.6+1.1 

30.7 +2.1 * 

33.5+1.8 

36.1+0.5 

BpHTpOII.HTLI, MJIH/MKJI 

1.28 +0.11 

1.16 + 0.04 

1.22 +0.32 

1.41 +0.01 

Tpom6oh,htli, tlic./mkji 

8.52+1.70 

4.62 +1.83 

4.38 +0.85 

4.04 +0.47 

JIeHKOD,HTLI, TLIC./MKJI, 

22.52 +3.00 

4.62 +1.04 * 

1.54+0.16 * 

2.92+0.17 * 

b tom HHCJie (bit. b 1 mkji): 





6jiaCTHLie $OpMLI 


89 

23 

91 

npoMHejion,HTLi 

20 

696 +208 * 

338 +57 * 

1651 +141 * 

MliejIOII.HTLI HeHTpO^IlJIBHLie 

108 +29 

296 +78 * 

317 +52 * 

448 +41 * 

MeTaMHejioi^HTBi HeiiTpo- 

434+139 

501+193 

176 +37 * 

156+17 * 

$HJILHLie 





najioHKOH^epHHe HeiiTpo- 

617+197 

375 +102 

91 * 

11 * 

$HJILI 





cemeHTOHflepHBie HeiiTpo- 

519 +145 

169 +60 

25 * 

_* 

$HJILI 





o6mee hhcjio HeHTpo$njioB 

1677 +512 

1341 +275 

609 +96 

616+39 

303hho$hjibi h nceB,n;0303H- 

158 +43 

60 * 

91 

94 

HO$HJILI 





6a30(f)HjiBi n HceB,o;o6a30- 

— 

27 

5 

22 

$HJILI 





neHHCTue kjigtkh 

253 +85 

683 +198 

29 * 

80 * 

MOHOU,HTLI 

316 +48 

376 +86 

174+33 * 

181 +22 * 

JUM^OpilTLI 

20170 +2030 

1341 +620 * 

231 +44 * 

110+16 * 


II p h m e q a h h e. 3Aecb h b TadJi. 2 y ah$p co 3Be3AOAKoii — nonasaTejib AOCTOBepno OTJin^aeTCH 
OT KOHTpOJIbHOrO (P < 0.05). 


T a 6 ji h ij a 2 


H3MeHeHHe reMaTOJioriraecKHX noKa3aTejieii 
6ojiBmepoToro 6y$$ajio npn HXTHo$THpno3e b npypy 





rpynna pbid 


IIoKa3aTejib 

oceHb 


3HMa 



3AopoBan 

dojibnan 

(2a) 

3«opoBaH 

dojibHaa 

(26) 

Bbl 3 AO p a B JIH B aio- 
man (2 b) 

reMorjio6HH, r/ji 

83.3+1.4 

68.2+3.6 * 

84.1 +2.2 

37.1 +0.3 * 

67.5 +4.5 

r eMBTOKpHT, JI/JI -10 2 

37.8+0.7 

26.6+1.3 * 

37.7+1.5 

29.6+1.07 * 

24.5+1.6 * 

9pHTpOII,HTBI, MJIH/MKJI 

1.17+0.09 

0.99 +0.05 

1.12+0.03 

0.78 +0.04 

0.96 +0.05 

TpOMGoiJHTLI, TLIC./MKJI 

1.18+0.10 

3.28 +0.86 

7.87+1.57 

2.76 +0.42 

4.78 +0.74 

JleHKOIJHTLI, TLIC./MKJI, 

7.03 +1.20 

5.69 +0.76 

7.62 +1.28 

1.82+0.13 * 

5.01 +0.61 

B TOM HHCJie 
(bit. b 1 mkji): 






6jiaCTHLie $OpMLI 

33 

20 

5 

15 

7 

npOMHeJIOIJHTLI 

41 

154+20 * 

30 

569 +63 * 

105 +31 * 

MHejlOIJHTLI HeilTpO- 

155 +14 

136 +19 

138 +16 

373 +55 * 

106 +27 

$HJILHLie 






MeTaMHejioijHTLi Heii- 

491 +14 

296 +81 

262 +49 

120 +20 * 

461+111 

TpO$HJILHLie 






najioHKOH^epHLie 

503 +155 

445 +87 

245 +52 

35 * 

877 +184 * 

HeHTpO$HJILI 






cerMeHTOH^epHLie 

188 +28 

221 +51 

349 +42 

_* 

614+112 * 

HeilTpO$HJILI 






o6mee hhcjio Heii- 

TpO$HJlOB 

303HHO$HJILI H IICeB- 

1337 +380 

1108 

994+63 

528 +48 * 

2057 +501 * 

266 +50 

156 +34 

184 +19 

49 

62 

fl0303HH0$HJlLI 






neHHCTLie kjictkh 

82 +17 

39 * 

71 

59 

38 * 

MOHOH,HTLI 

182 +34 

126 +54 

213 +48 

47 * 

186 +40 

JIHM^OIJHTLI 

5074 +960 

4133 +570 

6097 +725 

437 +66 * 

2551 +317 * 
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3HawrejiBHLi h c^bkh, npoHCineAinne b 6ejion kpobh pbi6. B nepmjjepHnecKOH 
KpOBH npn HXTH0$THpH03e nOHBHJIHCB SjiaCTHBie (j)OpMBI (Ta6jl. 1). Bo MHOrO pa3 
yBeJIHHHJIOCB HHCJIO npOMHeJIOIi;HTOB H MOJIO^BIX $OpM HeHTpO$HJIOB — MHeJIOIJHTOB. 
KojiH^ecTBo HeHTpo$HJiOB CTapnrax B03pacTHBix rpynn no Mepe TenemiH 6ojie3HH 
yMeHBmajiocB, a y pbi 6 rpynnBi 1b cerMeHTOH^epHBie HenTpo$njiBi oTcyTCTBOBajin. 
riporpeccnpoBajia a6cojnoTHan HeniponeHnn. Co^;ep>KaHHe neHHCTBix KJieTOK yBe- 
jihhhjiocb y pBi6 rpynnBi la, a 3aTeM yMeHBinnJiocB. V Sojibhbix pbi6 chh3hjiocb 


Bbi3dopaS/iu6aK)Lu,a9i , ZB 

JJI 


*777771 



Pnc.^3. flHHaMHKa flOJIH MHeJIOH^HLIX $OpM B JIGHKOipiTapHOH $OpMyjie npn HXTH 0 $THpH 03 e. 

1 — npoMHejiou;HTbi; 2 —MHejioipiTbi HeiiTpo(|)HJibHbie; 3 — MeTaMHejioipiTbi HeHTpocftnjibHbie; 4 — naJioqKO- 
HAepHble HeHTpO$HJIbI; 5 — CerMeHTOHflepHble HeHTpO(j)HJIbl; 6 — 903HH0$HJIbI H nCeBA0903HH0$HJIbI; 7 — ne- 

HHCTble KJieTKH. 


KOJinnecTBo mohoh;htob h ocoSemio chjibho — jihm^oijhtob, b cbh3h c neM HaSjno- 
^ajiacB jienKoneHnn. 

B npy^y npn cpaBHHTejiBHo HeSojiBinon HHTeHCHBHocTH HHBa3HH pbi6 (rpynna 2a) 
B KPOBH ^OCTOBepHO yBeJIHHHJIOCB JIHUIB HHCJIO npOMHeJIOIl,HTOB (ia6ji. 2). Ilpn ftJIH- 
TejiBHOM TeneHHH HHBa3nn n bbicokhx noKa3aTejmx 3apa>KeHnn H3MeHeHBi Bee na- 
paMeipBi 6ejion kpobh (rpynna 26). Kapmna ee Ha btoh CTa^nn xapaKTepn30Ba- 
JiacB TeMH >ne oco6eHHOCTHMH, hto n y pbi6 rpynnBi 1 b npn onBuax b aKBapnyMax, 
(pnc. 3). y BBia^opaBJiHBaiomHX pbi 6 (rpynna 2 b) coAep>KaHHe MJia^ninx B03pacTHBix 

$OpM HeHTpO$HJIOB B03BpaTHJI0CB K HOpMe, B TO BpeMH KaK KOJIHHeCTBO naJIOHKO- 

n^epHBix n cerMeHTOHAepHBix HeHTpotJmjioB chjibho yBejinnnJiocB. Ha6jiio,a;ajiacB 
a6cojnoTHan HenTpo^njinn. Hhcjio jihm^oi^htob xoth h yBejinnnjiocB no cpaBHemno 
c pBiSaMH rpynnBi 2a, hopmbi em;e He flocTHrjio. Kan b aKBapnajiBHBix ycjiOBnnx, 
Tan n b npy^y hhcjio 303hho(J)hjiob y 6 ojibhbix pbi6 Sbijio Hn>ne, neivi b KOHTpojie. 

OBCYKAEHHE PE3YJIBTATOB 

H3yneHne reMaTOJiornnecKnx napaMeipoB cerojieTOK SoJiBinepoToro 6y$$ajio 
npn nxTHo$THpno3e bbihbhjio H3MeHeHHH nan b KpacHon, Tan n b Sejion kpobh. 

PeaKijHH KpacHon kpobh Ha HHBa3Hio b aKBapnajiBHBix onBuax h b npy^y ona- 
3ajiacB pa3JiH t iHOH: b nepBOM cjiynae OTMenajiocB B03pacTaHne reMaTOJiornnecKHx 
noKa3aTejien, bo btopom — aHeMHH. EoJiBinnHCTBO aBTopoB, H3ynaBinHx H3MeHe- 
hhh coAep>KaHHH reMorjioSnHa b kpobh npn HXTH0(|)THpH03e, onvienaiOT yMeHBineHHe 
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ero KOHijeHTpaipra y Sojibhlix pti6 (Bayep, 1955; PemeTHHKOBa, 1962; rojiOBHHa 
h #p., 1977; MareppaMOBa, 1977; PbimoBa, 1979). B to me BpeMH PemeTHHKOBa 
yKa3tiBaeT, hto CTeneHB cmimeHHH co^epmamiH reMorjioSnHa 3aBHCHT ot HHTeH- 
chbhocth 3apameHHH pBi6 napa3HTOM h npoAOJinarrejiBHocTH 3a6ojieBaHHH. HaKO- 
Heu;, Xairaec n Cnnpa (1974), HcnojiB30BaBnine #jih 3apameHHH 3#opoBLix, ynniaH- 
hbix KapnoB, blihbhjih noBBiineHHe KOHpeHTpapHH reMorjio6nHa b kpobh chjibho 
3apa^KeHHBix pBi6. OneBH^Ho, cocTomme pbi6 nepe# 6ojie3HBio nrpaeT pemaiomyio pojiB 
b peaKpnn KpacHoii kpobh Ha 3a6ojieBaHne. HaMH, Tan me Kan n XairaecoM h Cnn- 
poH, ,o;jih onBiTOB b aKBapnyMax 6bijih b3htbi 3#opoBLie ymrraHHBie pbi6bi. Ilpo- 
AOJI^KHTeJIBHOCTB HHBa3HH COOTBeTCTBOBaJia ftJIHTeJIBHOCTH IJHKJia pa3BHTHH HXTHO- 
$THpnyca. H3BecTHO, hto npn HXTHo<J)THpH03e HapymaeTCH KomHoe h ma6epHoe 
^BixaHne pbi6 (Xairaec, Cnnpa, 1974). Bi>i6poc apnipopHTOB npe^CTaBjineTcn b 3thx 
ycjioBHHx 3aKOHOMepHOH peaRpnen nan Ha rnnoKCHio, Tan h Ha ^eiiCTBHe CTpeccopa 
(b ^aHHOM cjiynae, napa3HTa). Ilpn ^jiniejiBHOH TnmejiOH 6ojie3HH (rpynna 26), 
Kor^a pecypcBi kpobhhbix ^eno HcnepnaHBi, y pBi6 Ha6jno^aeTCH cnjiBHan aHeMH n f 
KOTopyio o6bihho h perncTpnpyioT y HCTonjemiLix pBi6 npn 3HMHeM HXTH0(|)THpH03e. 

Han6ojiee xapaKTepHBiMH H3MeHeHHHMH 6ejion kpobh npn HXTH0(|)THpH03e 
6y$$ajio 0Ka3ajincB: aScojiiOTHan JieHKonemra 3a cneT rjiaBHBiM o6pa30M jiHM(|)one- 
hhh, cabht HeiiTpo(|)HJiBHoro pH,o;a BJieBO, 3HannTejiBHoe yBejinneHne b nepn^epn- 
neCKOH KPOBH HHCJia npOMHeJIOpHTOB. EoJIBHIHHCTBO BBTOpOB flJIH XapaKTepHCTHKH 
H3MeHeHHH 6ejion kpobh npHMeHHJiH jieHKopnTapHyio $opMyjiy, ^aiomyio jihhib 
npe^CTaBjieHne o npopeHTHOM cooTHomemra <J)opM jichkophtob, h nojiB30BajiHCB KJiac- 
CH^HKapneH $opMeHHBix ajieMeHTOB, npeftjiomemioH IlynKOBBiM (1941). 9to ^ejiaer 
HecpaBHHMBiMH HaiHH pe3yjiBTaTBi c paHee noJiynemiLiMH. Han6ojiee 6jih3kh b mcto- 
AnnecKOM njiaHe pa6oTBi Xairaeca h CnnpBi (1973) h Pojiobhhoh (1978), ftH<J)<f)epeH- 

pnpOBaBHIHX HeilTpO(|)HJIBI no CTaftHHM pa3BHTHH. BBIHBJieHHBie B nepBOH pa 6 oie 
peaKipra kpobh Ha 3a6ojieBaHne (jiHM<J)oneHHH, HeHTpo<f)HJiHH, jieBBiii cabht HeiiTpo- 
$HjiBHoro pn^a) coBna^aiOT c o 6 HapymeHHLiMH HaMH. Pojiobhhoh npn jieTHeM hxtho- 
$THpH03e napna 3aperHCTpnpoBaH a 6 cojiiOTHLiH jieHK0ii;HT03 3a cneT yBejinnemra 
HHCJia JieHKOpHTOB BCeX <|)OpM. BepOHTHO, pa3JIHHHH C nOJiyneHHBIMH HaMH ftaHHBIMH 
CBH3aHBi c aKTHBH 3 au;HeH jienKono33a y KapnoB b jicthhh nepnoft. CHHmemie b ne- 
pH^epmecKOH KpoBH HHCJia <J)arou;HTHpyioiii,Hx KJieTOK — najioHKOH^epHBix h cer- 
MeHTOH^epHBIX HeHTpO(|)HJIOB, MOHOIJHTOB H HMMyHOKOMneTeHTHBIX — JIHM(f)OI];HTOB 
CBH3BHO, no Been BHftHMOCTH, C HX MHrpaiJHeH K nopameHHLIM TKaHHM. To me, Be- 
POHTHO, npOHCXO^HT C 303HH0(f)HJiaMH. ,D,OCTOBepHOe yBeJIHHeHHe HHCJia CTapiHHX 
B03pacTHBix rpynn HeHTpo<|>HJioB y BBi 3 £opaBjiHBaK)in,Hx pBi 6 (rpynna 2b) HBjineTcn 
CJieftCTBHeM ^03peBaHHH BBlSpomeHHBIX B KpOBHHOe pyCJIO B nepHOA nHKa 6 oJie 3 HH 
npOMHeJIOpHTOB H HeHTpO(|)HJIBHBIX MHeJIOIJHTOB. IIoCJieftHHH peaKIJHH MOmeT 6bitb 
HcnojiB30BaHa ^jih ^narHocTHKH nepeHeceHHoro 3a6ojieBaHHH. OyHKpnH neHHCTBix 
KJieTOK 6 y$(|)ajio Hym,n;aiOTCH b yTO*raeHHH. 3HawrejiBHBie KOJie 6 aHHH hx hhcjis 
cBH^eTejiBCTByiOT 06 ynacTHH bthx <J)opM b 3am,HTHBix peaKpHHx opraHH3Ma p u 6 . 

H3MeHeHHH MOp$OJIOrHH JieHKOpHTOB npH HXTH0(|)THpH03e 6BIJIH BBIHBJieHBI 

rojiOBHHOH (1976), KOTopan CBH3BiBaeT 3tot npopecc c HapymeHHeM BHyTpnKJieTon- 
Horo MGTa6ojiH3Ma. IlaHaceHKo (1977) o6BHCHHeT HepaBHOMepHOCTB OKpacKH ii;hto- 
njia3MBi jieiiKopHTOB H3MeHeHneM o6MeHa HyKJieoTH^oB npn 3a6oJieBaHHH. XanHec 
h Cnnpa yKa3BiBaiOT, hto HXTHo^THpnyc He BBi^ejineT KaKHX-JinSo tokchhob. 
B to >Ke BpeMH KoHpaftH-KoHftpamoB h BiicMaHnc (1978) oTMenaioT TOKcnnecKoe bo3- 
^encTBHe Ha pri6 $epMeHTa rHajiypoHH^a3Bi, BBi^ejiaeMoro napa3HT0M. OneBH^Ho, 
HapymeHHH Mop^oJiornn jienKopHTOB, Ha6jno^;aeMBie npn HXTH0(|)THpH03e, CBH3aHBi 
HMeHHO C HHTOKCHKapneH OpraHH3Ma pBl6. 

TaKHM o6pa30M, Ha6jno^aioiii,HecH b KpacHon h 6ejion kpobh 6y$(|)ajio npn hxtho- 
$THpH03e H3MeHeHHH hbjihiotch peaKpHeH pti6 Ha nopan^eHne, B03HHKaK)m,ee b pe- 
3yjibTaTe HapymeHHH Konmoro h ma6epHoro ^LixaHHH, ocMoperyjinpnH, a Tame 
npnMoro B03^eiiCTBHH napa3HTa Ha pi>i6y nocpe^CTBOM BLi^ejineMtix hm tokchhob. 
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CHANGES IN THE BLOOD PARAMETERS OF BIG-MOUTHED BUFFALO ICTIOBUS 
CYPRINELLUS DURING ITS INFECTION WITH ICHTHYOPHTHIRIUS MULTIFILIIS 

(CILIATA, OPHRYOGLENIDAE) 

I. D. Trombitsky 
SUMMARY 

The paper reports new data on morphological content and blood parameters of big-mouthed 
buffalo at its infection with/. multifiliis . Identification of leukocytes was done according to the 
classification suggested by N. T. Ivanova. Absolute lymphopenia, abundant promyelocytes in 
peripheral blood, shift to the left of the neutrophylic series, changes in the morphology of blood 
cells were observed during the disease. 



